Educating students who are deaf and hard of hearing (D/HH) is complex; compounding this complexity is the situation in rural areas, where the incidence levels are lower, students are more spread out, and the availability of specialty staff is more limited. The purpose of this mixed-methods action research study was to examine the impact of a collaborative consultation (CC) service delivery model on the knowledge and self-efficacy of school professionals who serve students who are D/HH in rural areas. A case study research design was used on a team of 3 school professionals from a rural school in the Upper Midwest. Findings indicated that CC increased the knowledge and self-efficacy of school professionals serving rural D/HH students. Implications for social change pertain to education administrators, inservice educators, and D/HH students.
Issues in Educating Deaf and Hard of Hearing Students
The full scope of how any degree of hearing loss can impact a child's development is usually underestimated. The potential impact of inadequate communication interactions on the language development of children who are d/hh results in a "domino effect" subsequently affecting their general knowledge base, vocabulary development, literacy skills, and higher order thinking skills (Marschark & Hauser, 2008; Paul, 2009) ; the link between language skills and literacy acquisition for all students, including those with hearing loss is well established (Hirsch, 2010; Paul, 2009; Trezek, Wang, & Paul, 2010) .
The concepts of educational placement and service personnel have been highly debated in the field of deaf education (Andrews, 2006; Moores, 2008) . These debates are considered moot in the context of the current study. While the decision of student placement as determined through the Individualized Education Plan (IEP) process must be followed, the fact remains that the majority of children with hearing loss are and will continue to be included in general education settings (USGAO, 2011) . Research supports that quality of instruction has a greater influence on student learning than does time children with disabilities spent in the general education classroom (Hocutt, 1996) . Consequently, special and general educators and other related service personnel must focus together on understanding and implementing effective instructional strategies for students with hearing loss that are applicable in a variety of educational settings, including the general education classroom. The official position of the Joint Committee of the American Speech-language and Hearing Association and the Council on Education of the Deaf is that the needs of children who are D/HH are best served when speech-language pathologists (SLPs) and TODHHs work collaboratively (ASHA, 2004) .
While early literature reports that SLPs, regular education teachers and other staff are often unprepared and feel less than confident to meet the unique needs of children who are D/HH (Luckner, 1991; Montgomery, 1999; Powers & Schwilk, 1997) , more recent research suggests that university preparation programs are beginning to address this topic (Houston, 2010; Wray & Flexer, 2010) . Furthermore, research documents that regular educators and other personnel feel more comfortable and include more characteristics of effective instruction for D/HH students if in-service training and support are provided, particularly when the information provided is also applicable to hearing students (Gooden & Rogers, 2003) . The personnel challenges presented by low incidence disabilities in rural states necessitate various staffing configurations; in-service training in the context of CC may be a viable method for enhancing the knowledge and skills of direct service providers with the goal of improving educational outcomes for D/HH students. While previous studies have identified deficits related to personnel serving students who are D/HH, the proposed study strives to further add to the research base on this topic by exploring solutions to personnel deficits, which ultimately impact student learning.
Collaborative Consultation
Collaborative practices have been recommended and even mandated in special education law to address the needs of students with disabilities. Collaborative consultation (CC) has been proposed as a specific model to address the needs of rural students who are D/HH (Luckner, Rude, & Sileo, 1989) . CC "is an interactive process that enables groups of people with diverse expertise to generate creative solutions to mutually defined problems. The outcome is enhanced and altered relative to solutions that group members might produce independently" (Idol, Paolucci-Whitcomb, & Nevin, 2000, p. 13 ). The CC model is triadic with the components of knowledge, interpersonal communication skills, and intrapersonal reflection skills having equal weight in the process. Collaborative relationships between diverse professionals can improve less experienced team members perceptions that they can successfully teach students with disabilities (Tannock, 2009; Brownell & Pajares, 1996) .
Teacher Efficacy and Knowledge
There is clear theoretical support for the use of collaborative practices in school settings. Bandura's (1977a; 1986) social learning theory emphasizes the role of social interaction in the learning process. Bandura suggests that behaviors and skills can not only be acquired from direct participation, but can be learned vicariously through observation, modeling, discussion, and even social persuasion. A major tenant of social cognitive theory is perceived self-efficacy, which Bandura (1977b) describes as the mediator between one's thoughts and beliefs and one's actions. Perceived self-efficacy refers to, "a person's estimate that a given behavior will lead to certain outcomes" and, "the conviction that one can successfully execute the behavior required to produce the outcome" (Bandura, 1977a, p. 193 ). An individual's perceived self-efficacy influences his/her behavior in three main ways: 1) whether or not he/she will engage in a particular task, 2) the effort and persistence he/she will exert during the task, and 3) the thought patterns and emotional reactions he/she will demonstrate (Bandura, 1986) . is large and diverse. Bandura (1997) stated that teachers' self-efficacy beliefs are directly linked to instructional practices and learner outcomes. Teachers who have higher self-efficacy beliefs are more likely to engage in difficult teaching tasks, stick with the task longer and experience less stress doing it. Furthermore, teacher self-efficacy must be examined in context-specific tasks rather than in general terms (Tschannen-Moran & Woolfolk Hoy, 2001) , thus the need to examine teacher self-efficacy in the context of a specific educational task (i.e., teaching students with hearing loss) is evident.
The Relationship Amongst Knowledge, Teacher Efficacy, and Collaborative Consultation
There is evidence that knowledge, teacher efficacy, and CC are both interactional and interdependent (Nunn & Jantz, 2009) . While several decades have passed since federal law first introduced inclusionary practices for students with disabilities, pre-service programs for general education professionals are still lacking. Kosko and Wilkins (2009) found that the majority of general education teachers in their study wanted to include students with disabilities in their classrooms but felt largely unprepared to do so. Providing general education professionals with knowledge about students with specific types of disabilities, their educational consequences and inclusionary strategies results in increased teacher efficacy (Hutzler, Zach, & Gafni, 2005) . Reciprocally, Erdem and Demirel (2007) reported that increased teacher efficacy is what motivates teachers to pursue knowledge and skill development. Self-efficacy is what motivates an individual from knowledge to action. Research in education of children with and without disabilities suggests that teacher efficacy is a strong predictor of teacher change and is highly correlated with sustained use of research-based instructional practices (Jerald, 2007; Gersten, Chard, & Baker, 2000) . Fives (2003) suggested that collaborative teaching practices between general and special educators can positively influence both teacher efficacy and teacher abilities. Finally, Deaver (2005) found that, in order for CC to successfully influence teacher knowledge and efficacy, the components of establishing positive relationships and adult learning strategies must be emphasized.
The purpose of this study was to examine the impact of CC on the knowledge and self-efficacy of professionals serving students who are D/HH in rural settings. The researchers posed the following research questions, 1) How does participation in a collaborative consultation model affect the self-efficacy of participants serving students who are D/HH? 2) How does participation in a collaborative consultation model affect disability specific knowledge of participants serving students who are D/HH? and 3) What are participants' perceptions regarding the collaborative consultation model during participation in the project? The study hypothesized that both professional self-efficacy and disability specific knowledge would be positively impacted by participation in CC and that examining perceptions of CC participation would inform future professional development activities relative to CC.
Method
Since both quantitative and qualitative methods are recommended for examining CC (Lewandowski, 2005) , the current study utilized a mixed method design with a concurrent nested approach. The quantitative component consisted of a pre/post intervention tool, designed to measure change in both participant self-efficacy and participant knowledge relevant to the education of children who are D/HH, as a result of CC. The qualitative data was collected via electronic participant pre-post intervention interviews and written participant reflective journals done during the intervention period.
Participants
The case was a team of school professionals newly serving one student with hearing loss and had limited access to a TODHH. This school team consisted of three members in addition to the researcher, who functioned as the team's TODHH. Team members included a general education teacher, a special education teacher, and a resource room teacher. While parents are integral members of any child's educational team and are required members for children receiving special education services, the purpose of this study was to investigate the effects of CC on professionals.
Instrumentation
A researcher developed survey was used to measure the impact of CC on participants' knowledge and self-efficacy related to teaching d/hh students. While several teacher efficacy scales have been developed, including those related to teaching children with some types of disabilities, none specifically address teaching children who are d/hh. The STASK-D/HH (School Team Assessment of Self-efficacy and Knowledge -Deaf/Hard of Hearing) measured both independent variables of knowledge and self-efficacy and was designed according to Bandura's (2006) Guide for Constructing Self-Efficacy Scales. It consists of 25 items (exclusive of demographic data) related to school professionals' knowledge regarding education of students who are d/hh. Items for the STASK-D/HH are based on the Council for Exceptional Children Knowledge and Skill Base for all Beginning Special Education Teachers of Students who are Deaf and Hard of Hearing (CEC, 2012) . Participants answered each knowledge item and then rated the strength of their belief in the correctness of their answer on a five-point scale from 1 (not at all confident) to 5 (very confident). Content validity of the STASK-D/HH was established through the development of a table designed to show the correlation of items to the CEC-CED knowledge statements. The STASK-D/HH was pilot tested to establish test-retest reliability and face validity for the measure.
Data Collection
The STASK-D/HH was individually administered during the first and last in-service sessions. Electronic pre and post intervention interviews and participant journaling were used to gather qualitative information regarding participant perceptions of the CC process.
Data Analysis
Data from the STACK-D/HH pre and post tests were analyzed using descriptive statistics (means, frequencies, and standard deviations). In order to measure the change in overall score of the group between pre and post scores, a repeated measures t-test was used. This statistic was also computed between pre and post scores for each survey item individually. Statistical limitations of the repeated-measures t, specifically increased chance of type one errors, is noted. However, this method was chosen in order to measure change between each item.
The data from the pre and post intervention interviews and the participants' journal entries were qualitatively analyzed according to Hatch's (2002) procedures for interpretive analysis. The analyzed quantitative data and the qualitative summary was integrated at this point for overall interpretation.
Results
To look for overall differences in participant knowledge and self-efficacy between the pre-post survey data, a paired samples t-test was employed, using the totaled number of survey questions for each participant (n = 25) as the unit of measure. As can be seen in Table 1 , the mean knowledge score increased from 57.08 on the pre-survey to 81.16 on the post survey. The mean self-efficacy score increased from 8.48 on the pre-survey to 13.04 on the post survey. As seen in Table 2 , the results of the paired samples t-test indicate a significance level of .016 for the knowledge variable and .000 for the self-efficacy variable. The results indicate that there is a significant difference in the pre-post scores of participants for both the knowledge and self-efficacy variables (p ≤ .05). In order to further analyze the survey results, the degree and directionality (increase or decrease) of change in both knowledge and self-efficacy for the pre and post scores was calculated by question. This was done by first subtracting the total pre-survey knowledge questions correct from the total post-survey knowledge questions correct. Next, the total Likert pre-survey scores were subtracted from the total Likert post-survey scores. These data are displayed in Table 3 . For the knowledge variable, 12/25 questions showed an increase in being answered jel.ccsenet.org Vol. 8, No. 5; correctly from pre to post. Ten out of 25 questions showed no change, and 3/25 questions showed a decrease in being answered correctly from pre to post. The self-efficacy ratings increased for all questions, except for questions 10 and 16, which showed no change between pre and post. 5 Point Likert Scale Self-efficacy Change 1) In general, the consonant sounds are louder than the vowel sounds.
Journal of Education and Learning
-66 +5 2) Minimal hearing loss is not educationally significant. 0 +2 3) Hearing loss can be accurately diagnosed within a few weeks of birth. +66 +3 4) According to IDEA, responsibility to ensure hearing aids worn in school are functioning properly lies with the school district.
+33 +5
5) Middle ear pathology is responsible for a high percentage of childhood hearing loss.
-33 +4 6) Using visual mapping strategies is an effective means of organizing information for children with hearing loss.
+6
7) The incidence of profound hearing loss in the U.S. is on the rise. +66 +3 8) Children with hearing loss learn information incidentally from their environment. 0 +5 9) A child with minimal or unilateral hearing loss is 20 times more likely to fail a grade by age 10 than his hearing peers.
+1
10) Allowing a student to give their answer to a test item in another format (e.g. through sign language or spoken language) is an acceptable accommodation. 0 0 11) Nonverbal or performance intelligence tests are of questionable validity for use with the deaf.
-66 +3 12) An educational interpreter should decide to change the complexity of instructional language if needed by the deaf student.
+3
13) Mediated instruction, instructional conversation and scaffolding are all research-based strategies for teaching students who are d/hh.
+33 +5
14) The use of graphic organizers should be systematically reduced in the instruction of students who are d/hh lest they become dependent on these tools.
+2
15) If the student who is d/hh has access to the general education curriculum he/she will not require individualized preparation for post-secondary transition.
+33 +2
16) The percentage of children with hearing loss who have other disabilities that can affect their educational progress a. 10 %, b. 20 %, c. 40 %, d. 80 % 0 0 17) Children with hearing loss have more limited access to language used in everyday routines because: a. they lack quality amplification, b. they miss out on incidental learning, c. they experience fewer daily routines, d. they have a higher incidence of ADHD Vol. 8, No. 5; 2019 6 Qualitative analysis of participant journal entries identified five themes. These themes are summarized with supporting examples and links to dependent variables in Table 4 . Table 4 . Qualitative theme interpretation Theme Example Variable Linkage Resolved Misunderstandings/Misconceptions "I see now that I would have been apt to think a student was "choosing to misbehave" when the student might be having a "bad hearing day".
Knowledge & Self-Efficacy Specific D/HH Knowledge Gained "Being as I am in a middle school environment, what really stuck with me was the fact that we need to help students become self-sufficient and able to make sure they acquire the skills they will need in life." Knowledge PD Design & Delivery "I found it very helpful to be able to see, touch, and try out hearing aids at yesterday's inservice." Application of Treatment Beyond D/HH Students "The handouts concerning accommodations were very helpful-not just for deaf/hard of hearing students, but for all students. Next school year I plan to use some of the handouts you gave to compile a list of some accommodations that would be useful for any/all students who have difficulty comprehending or keeping up with the material presented."
Knowledge & Self-Efficacy
Reflections on Teaching Self-Efficacy "The more I've heard and read, the less adequate I began to feel as a classroom teacher, who has had D/HH students at various levels in my classroom. There is so much to know about hearing loss."
Self-efficacy
Discussion
The findings from the quantitative data analysis indicated that both professionals' knowledge and self-efficacy significantly increased after participation in the CC process. While the knowledge variable significantly increased overall, it is noted that participants showed no change in their knowledge of some survey items from pre to post survey. A pattern was evident in the content of these questions. Most of these questions addressed issues that were easily generalizable to students other than those with hearing loss. Participants also showed regression for three questions. No obvious reason for this phenomenon could be ascertained; possibly the questions were poorly worded causing participants to be unsure of the correct answer. For the self-efficacy variable, all survey question responses showed an increase in participant self-efficacy except for two. While one of these two questions similarly pertained to information generalizable to other students than those who are d/hh the other did not. Overall, it is concluded that participation in CC increases the self-efficacy and knowledge of school professionals serving rural d/hh students.
The qualitative research aspect of this study examined the perceptions of study participants as they moved through the process of CC and how these perceptions may evolve. Within the five themes that emerged from the qualitative data, theme three, specifically pertained to suggestions for inservice design and delivery. Participant's preferred activities that were hands on and had immediate application to the students they were working with. Interestingly, the other four themes are linked to either participants' knowledge, their self-efficacy or both. Theme 1: Resolved Misunderstandings/Misconceptions can be associated with both participant knowledge and self-efficacy. As participants' gain accurate knowledge, their self-efficacy may increase. Participants' comments regarding specific D/HH knowledge were a clear third theme. Theme 4: Application of Treatment Beyond D/HH Students points to both participants' knowledge and self-efficacy. Gaining knowledge of effective teaching practices and recognizing that these practices can be effective for many students not only increases the likelihood that the teacher will employ these methods, but may positively impact their self-efficacy in serving the needs to all students. The last theme contains rich information regarding how the process of CC influenced participants' teaching self-efficacy according to their own perceptions. Not surprisingly, participants shared conflicting perceptions, even within each individual. In some ways, participants felt more prepared to meet the needs of d/hh students in their classrooms; however, they also indicated that realizing the complexity of needs of students with hearing loss made them feel overwhelmed and unsure of their ability to effectively educate d/hh students.
Further qualitative analysis of the pre-post interview used for triangulation purposes also supports the conclusion that knowledge and self-efficacy are positively influenced by the CC process. Both the quantitative and qualitative findings support the conclusion that the disability specific knowledge and the self-efficacy of school professionals serving d/hh students is favorably impacted by CC. It is further concluded that the CC service delivery model is an effective method for use in the education of d/hh students in rural settings.
While implications for positive social change are evident in this study, the researchers must acknowledge a jel.ccsenet.org
Journal of Education and Learning Vol. 8, No. 5; potential for social change that is considered by some to be negative. Scholars in the field of deaf education have expressed disagreement with the current state of inclusive practices (Komesaroff, 2007; Moores, 2010; Sparrow, 2005) . The concern from these scholars, many of whom are members of the Deaf community, is that inclusive practices jeopardize the existence of Deaf culture. The community established through residential schools for the deaf has historically been the vehicle through which Deaf culture, including American Sign Language, was transmitted from one generation of d/Deaf students to the next. While concern over threats to Deaf culture are valid, it is vital to note research that questions the assumption that inclusionary practices will lead to the extinction of Deaf culture. Rosen (2006) found that there were positive, if unintended, consequences of inclusive practices relative to Deaf culture. IDEIA mandates that the IEP team serving d/hh students consider the child's unique language and communication needs, including sign language. Rosen (2006) asserts that inclusive practices have led to more hearing people increasing their awareness of Deaf culture and being exposed to American Sign Language; albeit accomplished in a non-traditional way, inclusive practices may be allowing Deaf culture to be transmitted to a wider group of individuals through public schools. Increasing awareness of not only cultural and linguistic diversity, but various types of diversity, prepares all students to become better equipped to function in an evolving global society (Mittler, 2008) .
Recommendations for Further Study
While case studies are effective methodological practice in special education (Rumrill, Cook, & Wiley, 2011) , this study was bound by the participants, location, and other variables unique to the case. Consequently, it is recommended that this study be replicated in a multiple case study approach in order to strengthen the impact and generalizability of the findings. Building the literature base of effective case studies relative to CC can serve to shed light on this complex topic (Denton, Hasbrouck, & Sekaquaptewa, 2003; Kampwirth & Powers, 2011) .
Additionally, this study examined the effect of CC on change in the knowledge and self-efficacy of school professionals. Ample support was found in the literature for this research design; specifically, that increased knowledge and self-efficacy in professionals result in more effective teaching practices and, thus, improved outcomes for students. However, the current standards-focused state of education applies to all students, including those with disabilities. IDEIA re-emphasizes that data must show that students with disabilities are meeting learning objectives aligned with the general education curriculum. Few studies exist that examine the effect of collaborative practices directly on students, with or without disabilities. While Lingo, Barton-Arwood, and Jolivette (2011) note that, "measuring success of collaboration in terms of student academic outcomes is challenging" (p. 6), the field of special education must investigate the question of how indirect methods of intervention impact students.
Finally, further research is needed on how teachers of students who are d/hh (TODHH) are being prepared, either inservice or preservice, to provide indirect services through collaborative consultation. A recent nationwide survey of TODHHs found that while indirect models of service delivery are increasing, 30% of the survey sample indicated they had received insufficient training to provide services in this manner (Pedersn & Anderson, 2019 in press). Identification of evidence-based practices for indirect service delivery models and investigation of how they are being included in professional development and preservice preparation programs is needed.
Conclusion
While controversial issues specific to the field of deaf/hard of hearing education continue, the fact remains that the majority of d/hh students are educated in inclusive settings and this trend will continue. Consequently, the need for evidence-based practices to support the education of students who are d/hh in such settings is urgent (Luckner, 2006a ). Without quality instruction, d/hh students are at high risk for academic, social, communicative, and vocational failure.
Equally important is recognition of another fact: there is a critical shortage of special education teachers nationwide and this shortage is acute in the specialty field of d/hh education (Dolman, 2010; Paul, 2015) . This critical shortage has led to many states creating alternate access pathways to teacher licensure, sometimes with concerning results (Rosenberg & Sindelar, 2005) . Opposition to such practices stems from concerns that alternately prepared teachers of students who are d/hh are not equipped to meet student needs (Johnson, 2004) . While this is a valid concern, this study challenges the categorial assumption that alternately prepared, or alternately delivered services are lesser services. This article offers a call to action for TODHHs to become involved in addressing the teacher shortage through research and throughtful participation in developing quality solutions to the problem, without letting perfect become the enemy of good; especially when the alternative may be no involvement of a TODHH.
